High delta-aminolevulinic acid uptake in rat cerebral cortex: effect on porphyrin biosynthesis.
The response of nerve cells to high exogenous aminolevulinic acid (ALA) concentrations was studied by examining the changes in its uptake and in porphyrin biosynthesis. ALA was shown to be taken up by cerebral cortex particles by a non-saturable process. As opposed to other previously described experimental systems, it was also observed that 84-87% of porphyrins formed was found within the cells. Exposure of cerebral cortex particles to high exogenous ALA (0.8-4.0 mM) showed that ALA can be accumulated in relatively high concentrations in brain cells (21.04 +/- 1.05 nmol/mg protein). Under these experimental conditions, porphyrin biosynthesis was found to be markedly inhibited (52%). 2.4 mM ALA caused an initial stimulation of glucose uptake after 1 hr incubation and a later fall to below control values, being consistent with the fact that acute porphyric crisis could be precipitated by the action of ALA on energy metabolism. ALA toxicity could be due both to its accumulation in the cells and to deficient heme concentrations, with an additional effect on glucose metabolism. These findings provide the basis for a useful brain tissue model to investigate the nature of the metabolic mechanisms occurring in acute intermittent porphyria (AIP) patients.